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Abstract

Tetracalcium phosphate (TTCP) is one of the calcium phosphate materials currently used in medical
applications, especially for “Bone Cement”. This research aims to study the synthesis of TTCP using calcium carbonate
(CaCOS) or calcium oxide (CaQ), combined with dicalcium phosphate dihydrate (DCPD) though a solid-state reaction
process. The average particle size and particle size distribution of raw and synthesized compounds were examined
using particle size analyzer. The crystalline phase composition was examined using X-ray diffraction. Morphological
observation was done using scanning electron microscopy. The experimental results showed that no significant
difference in physical characteristics, microstructure, average particle size and particle size distribution of the
synthesized compounds from both CaCOSIDCPD and CaO/DCPD. The crystal structure of the compound derived from
CaCO3 and DCPD exhibited the major crystal structure of TTCP. It was different, from the synthesized compound
derived from CaO and DCPD exhibited the crystal structure of tricalcium phosphate (TCP) with other calcium phosphate
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forms, such as hydroxyapatite and TTCP. However, the coexisting compounds are the calcium phosphate materials

that can still be used in biomedical applications.
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Figure 1 Particle size distribution of the reactants
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Figure 2 X-ray Diffraction patterns of the reactants

Table 1

Particle size distribution ranges from 10-90%, and average particle size of the reactants.

Reactant Particle size distribution ranges from 10-90%. Average particle size (micron)
DCPD 4.47-22.79 10.74
CaCO3 11.57-39.23 21.70
CaO 10.09-39.25 22.19
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Figure 3 The Synthesized compounds from different
reactants A) DCPD+CaCO3 B) DCPD+CaO

Figure 4 Microstructure of the synthesized compounds:
A) DCPD+CaCO3 B) DCPD+CaO
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Figure 5 X-ray diffraction patterns of the synthesized compounds A) DCPD+CaCO3 B) DCPD+CaO
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umm"l,ﬂamsnammaa Ca,(PO,),0 (TTCP) Luaamvmu
\Ruduwanaaunsi (9)

NI TINAAn M aswETassIUszney
e DCPD+CaCO, TIGUBINITARINA L IINTZLIUMNT
F anmﬂulumiamm’maamsﬂiwnau CaCoO, 1w
ﬂ‘a"”U’JumiﬂmﬂﬂJlumiLﬁﬂEJ%LLUE\NLW?(‘IJBG&’]??J?”T]EJUVL?J
s TTCP 133 mnT5uman g3 T TR B g wN T2 UI™Ms
nIFaeaaIRTlIEnay CaCO3VLﬂLﬂu CaO ﬁqm%gﬁ
700-800 24FLTALTOR ﬁaﬁ%umiﬁmw“nmﬁ"lﬁ%u
mw‘iau (Habte et al., 2019 ; Samuskevich et al., 2003)
%5 NNINFUENTUTENALAIG CaO 3201 DCPD el
mJmumﬁ]daNa‘ﬁﬂ%ni:mumimimﬂﬂQm‘mLﬂawwﬂm
T aﬂ%ﬁdﬂ‘izﬂﬁuﬂ’ﬁﬁﬁﬂﬁmluﬂﬂiLﬂgﬂuLLﬂadL‘V\Ia“ﬂa\‘l
ssdsznavlihiln TTCP Ao migayﬁﬂﬁwaamsﬂizﬂau
HAp lihilu Ca (PO ), uazvind jizeniu ca0 Fauaaslw
Wiwin HAp Slanaadissdeslutiigarievesljizen
FONUSVBIUTY NITIUNTIUNL TN THasUsznay
CaCO_uaz CaO sfuansasdulunszuinnsFase

813U 5znay HAp (Laonapakul et al., 2021 ; Yeong et al.,
2001 ; Serraj et al., 2001) lasfissazidoalunzuiums
mafedfiFouazgmaniaves HAp fuandnsmuanian
fla NTMBNUVBI Laonapakul Lazatwe (Laonapakul
et al., 2021) Yeong uaz@atwe (Yeong et al., 2001) Lac
Serraj Llazatue (Serraj et al., 2001) lavinns@nsndIeu
Wounsldenstsznay DCPD s8R CaCO_ uaz DCPD
s70MU Ca0 lumIgaanzy HAp lagAtiailidonato
nulnsensnuzaesudsnuin msltssdsznay Cao
lun1ssaaeyh HAp swAan AL HAp
1di5mninsld CaCo, HuanIasdine wasfsmenuini
M3LT CaO unu CaCO TudSunmiiviniuiaansn
aauwamamﬂl adm‘mJamLLﬂm (Kinetic transformatlon)
maamsm@u WININLI amwmim@ﬂgmmmwumﬁ
Fuuazflszantmwiutwiounud CaCO_ #21 CaO #
S owlrinnm muumﬂwaammmnmaaanvhﬂumi
Fazd TTCP 91nnnsld DCPD+Ca0 (ilussasdu
a’mﬁLm;mmnnm,ﬂﬁﬂmwgvlmﬂu HAp 75wy
#anaNd HAp fAlda1nnIdsaT=wlanaIa e s
DCPD+Ca0 flifianuiafiasunnnit HAp #ildainnis
Fnaneilagmsnidn DCPD+CaCO,
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Locardi LLaz@the (Locardi et al., 1993) e Liao
uazAme (Liao et al., 1999) ldvinnsdnsng@nssanis
AMuToueg HAp 1n3ansan (Geflannuiafiosna) 7
QaAnDAFINY 1,500 BadiTaLToR wuiile HAp lasu
AMUTIUUINNT 1,300 adenLTaLTos HAp azdas 5 Usag
laaw OH uaznmuiiln OHAP (Ca, (PO,) O) lutnsgmngil
1,000-1,360 asenimaiBos uazlutisgmnnii 1,400-1,500
9L TaLTeE 3z AaNIRaN8@ (Decomposition) huiilu
o-TCP uaz TTCP ﬂ:ﬂua%iﬁ'u HAp AUFNNIA (10)

1,400-1,500C*
Ca (PO, 0 -
(PO,),0 + 2Ca (PO,), (10)

Ca4

A o A o @ &
FINTINULNRVIFIIU TN VNN TRILATIEN
MHR1IAI6% DCPD+Ca0 atnd lsnanyanslsznay o-TCP
s (d’ L s & 1 a
maawaawwvl@]mmmumiﬂizﬂaumgmmamumdamv&l@
a o v v A &
wmamJ‘s:qﬂ@ﬂmﬂma@;mmwslwmommwwﬂ

a1

PMNNANINARDI LI UITUNNTFILATIZA TTCP
AT RS A uzrasndsnnaIRIduAnanedn I
WUANETTI DCPD+CaCO, NTAFIATIEA LT
TTCP 7 HAp Uzuag TasAan3096% DCPD+Ca0
susnFaazklailn o-TCP A% TTCP uaz HAp
ﬂ:ﬂuagimﬁm Tagnanmsnaassfiledanuuanaons
PNENYAZIUNNEUN AL soiwielimiaanudile
1unmﬁ@ﬂﬁﬁ'%mwaomiﬂsznaué?aﬁu DCPD+CaCO, uae
DCPD+Ca0 1N m‘sﬁm‘sﬁﬂmwam:wwaagmwnﬂﬁ
donszuInmImMsasuwulaswguesasUsznauaI
ﬁtmammiavl,ﬂ wanniigesiimsansmsihmssznay
waé’wﬁﬁvlﬁ'lﬂﬁﬂmLﬂumuﬂi:ﬂau’lum‘sﬁw%muﬁng}n
f'fjamfamNaIﬁ“l@Tqmauﬁ'@maa%mu@i‘nsz@ﬂﬁﬁqmauﬂ'ﬁ
anfinandrsinaanly
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